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Network Facsimile Device and Communication Method Therefor 
Background of the Invention 

Field of the Invention 

The present invention relates to a network facsimile apparatus capable of 
conducting facsimile communication with a remote facsimile device via a PSTN (public 
switched telephone network) line and capable of connecting to a LAN (local area network) 
or similar network. 
Descriotion of the Related Art 

Recently, network facsimile machines that are connected to PSTN telephone lines 
and to a LAN-type network have been developed. Using such a network facsimile machine 
allows picture data to be transmitted from network-connected computer devices to remote 
facsimile machines via the network facsimile machine. Alternatively, facsimile data 
received over the PSTN from remote facsimile machines can be delivered to the 
LAN-connected computer devices and their users Tclients") via the network facsimile 
machine. 

When facsimile data is sent from remote facsimile machines to a specified 
network-connected client, reception capabilities such as resolution and the like may differ 
from client to client. Just after communication is initiated between remote transmitter and 
network-connected receiver, normally the transmitter and receiver execute a pre-message 
procedure wherein the receiver declares its reception capabilities to the transmitter. When 
the fax transmission is to be delivered to a client device on the network, facsimile 
communication can be performed according to the reception capabilities of the recipient 
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client to which delivery is to be made Cthe delivery recipient") by transmitting the reception 
capabilities of the delivery recipient to the remote facsimile machine. 

Unfortunately, there are times when the client to whom final delivery is to be 
made cannot be specified when the receiver-side capabilities are declared. Consider a 
typical example of fax communication procedure as illustrated in FIG. 4 of the 
accompanying drawings, in which a network facsimile machine receives fax data from a 
remote facsimile machine. The transmitting machine is the remote facsimile machine, and 
the receiving side is the network facsimile. The network fax receives a CNG signal sent by 
the remote fax. After first transmitting a CED signal to the transmitting machine, the 
receiving machine transmits a DIS signal declaring its communication capabilities. 

Next, a TSI signal indicating the Transmitter's Station Identification, and a SUB 
indicating a sub-address, for example, are transmitted by the transmitting machine to the 
receiving machine. When facsimile data is to be delivered to a specified client on the 
network, the SUB or TSI signal may be used to specify the client. The network facsimile, 
however, does not receive the SUB and TSI signals until after the receiving side sends its 
DIS signal indicating its capabilities, meaning that the identity of the final recipient is 
uncertain. In other words, the network facsimile doesn't know the reception capabilities of 
the machine that will take final delivery of the fax data when it transmits the DIS signal 
indicating the its reception capabilities. 

Thus, the conventional network facsimile machine declares either its own 
communication capabilities, or the highest capabilities possessed by any of the client 
machines, and receives the fax data from the transmitting machine according to those 
capabilities. After reception, the network fax must then perform a conversion program to 
convert settings like resolution to suit the capabilities of the final recipient. If transmission 
to the network fax machine has been performed at the highest communication capabilities 
of any of the client machines and it turns out that those capabilities exceed the capabilities 
of the final recipient, it means that the time it takes to transmit the data is longer than it 




would have taken to transmit the data at the optimal settings. 

Summary of the Invention 

It is thus an object of the present invention to provide a network facsimile 
machine capable of receiving facsimile data over the PSTN at settings suited to the 
communication capabilities of the network client that is the final recipient of that facsimile 
data. 

In order to accomplish this object, the present invention provides a network 
facsimile machine capable of connecting to both the PSTN and a second network, and 
including a capability storage unit that stores data for deliver/ recipients on the second 
network and corresponding reception capability data for said delivery recipients, and 
communication control unit that references the capability storage unit based on deliver/ 
recipient specif/ing data received over the PSTN and declares reception capabilities. The 
second network may be LAN, and a plurality of communication terminal devices (personal 
computers) and output devices (e.g., printers) may be connected to the LAN. The fax data 
received from a remote fax machine over the PSTN is delivered to designated terminal 
devices and/or printers on the LAN via the network facsimile machine. Since the reception 
capabilities are declared after reception of the delivery recipient-specifying data, the 
reception capabilities of the communication terminal device and/or printers that are the 
deliver/ recipients of faxed data on the second network can be declared, and facsimile 
communication can proceed according to the reception capabilities of the specified 
recipients. This then eliminates the need to convert the received fax data before it is 
delivered to the delivery recipients from the network facsimile machine. Additionally, 
particularly when the reception capabilities of a delivery recipient are inferior to that of the 
network facsimile, the amount of time required to transmit the fax data between the sender 
(remote fax machine) and receiver (designated recipient) can be reduced. 
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When using the SUB or TSI signal to specify the delivery recipient, the deliver/ 
recipient is determined after the reception capabilities have been declared. Therefore, the 
DIS signal is retransmitted after the delivery recipients are determined. In this manner, 
the reception capabilities are declared again according to the capabilities of the delivery 
recipients before facsimile transmission takes place. 

Additional objects, benefits and advantages of the present invention will become 
apparent to those skilled in the art to which the present invention pertains from the 
subsequent description of the embodiments, modifications and appended claims, taken in 
conjunction with the accompanying drawings. 

Brief Description of the Accompanying Drawings 

FIG. 1 schematically illustrates a network facsimile system employing a network 
facsimile machine of the present invention. 

FIG. 2 is a flow chart illustrating an example of a facsimile reception procedure 
performed by the network facsimile machine shown in FIG. 1. 

FIG. 3 is a sequence diagram showing an example of facsimile reception 
procedures employed by the network facsimile machine shown in FIG. 1. 

FIG. 4 is a sequence diagram showing a typical example of facsimile reception 
procedures employed by a conventional facsimile machine. 

Detailed Description of the Invention 

Referring to FIG. 1, illustrated is an outline view of an embodiment of a network 
fax system including a network facsimile machine of the present invention. The system 15 
includes a network fax machine 1 connected to both LAN 6 and PSTN 3, a remote fax 
machine 2 connected to the PSTN 3, client machines 4 connected to the LAN 6, and network 
printer 5 connected to the LAN 6. The network facsimile machine 1 includes a 
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communication control unit (CCU) 11, and final recipient table 12. The network fax 1 
performs facsimile communication over the PSTN 3 with the remote fax 2. Since the fax 1 
is also connected to the LAN 6, which connects various devices such as the clients 4 (e.g., 
personal computers, or the like) and the network printer 5, It can send and receive data to 
and from them. Naturally, the devices connected to the LAN 6 may be arbitrarily selected, 
and the present invention should not be Interpreted as restricted to the arrangement of the 
system shown in FIG. 1. 

The CCU 11 is provided with a function for performing facsimile communication 
with the remote facsimile machine 2 over the PSTN 3, and a function for performing 
communication with the various LAN-connected devices, such as the clients 4 and the 
network printer 5. The CCU 11 enables communication between the PSTN-connected 
remote fax 2 and the LAN-connected clients 4 by using the function for communicating over 
the PSTN 3 and the function for communicating over the LAN 6. 

When the CCU 1 receives a call from the remote fax machine 2, it receives data 
about the final delivery recipient on the LAN 6. This data is sent by the remote fax 2 
during the transmission procedure performed immediately after establishing connection. 
The SUB signal or TSI signal may be used for this deliver/ recipient data. When the CCU 
11 receives the delivery recipient data, it obtains necessary data such as LAN address of the 
final recipient as well as the communication capabilities of that recipient using the deliver/ 
destination table 12. It then repeats the pre-message procedure, this time declaring the 
recipient's communication capabilities it has just obtained to the remote facsimile machine 2. 
Alternatively, if the delivery destination data is an ISDN sub-address, DTMF signal or calling 
subscriber Identification signal, the network fax 1 can specif/ the delivery recipient before 
declaration of the recipient's communication capabilities, and therefore continues the 
facsimile transmission procedure, declaring the communication capabilities of the delivery 
recipient to the remote fax. In either case, afl:er declaration of the receiver-side 
communication capabilities, the network fax 1 and remote fax 2 performs facsimile 
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communication according to the declared capabilities. The facsimile data that is received 
by the network fax 1 is then delivered to the delivery recipient on the LAN 6 according to 
the address data stored in the delivery recipient table 12. 

The delivery recipient table 12 links client-specif/ing data, such as the network 
address of clients on the LAN 6, with corresponding address data, received during facsimile 
transmission from the remote fax 2 over the PSTN 3. The table 12 preferably matches 
client-specifying data with address data for every client on the LAN 6. Additionally, the 
table 12 functions as a capability information storage means, matching address data with 
capability data about the delivery recipients, possibly including reception capability such 
resolution, coding scheme and the like. 

FIG. 2 is a flow chart showing an example of a reception procedure executed 
between the remote facsimile machine 2 and the network facsimile machine 1. FIG. 3 
shows the sequence and direction of signals and commands exchanged between the two fax 
machines 1 and 2 during the procedure illustrated in FIG. 2. This procedure is used to 
transmit fax data from the remote fax 2 via the network fax 1 to a specified delivery 
recipient (a client) on LAN 6. During this procedure, the network fax 1 first stores fax data 
received from the remote fax 2, and then delivers this data to the specified recipient. 

In this example, the delivery recipient is specified using recipient-specifying data. 
SUB signal, or Transmitter Station Identifier (TSI) codes may be used as the 
recipient-specifying data. 

The following description will focus mainly on the steps executed during 
communication between the remote fax 2 and the network fax 1. 

Referring now to FIG. 3, when the remote fax 2 dials the network fax 1 over the 
PSTN 3, it sends a calling tone CNG. After the network fax 1 connects to the PSTN 3, it 
receives the CNG tone from the remote fax 2, and transmits a called station identification 
CED signal back to the remote fax 2. Subsequently, the network fax 1 transmits a digital 
identification signal DIS indicating its reception capabilities to the remote fax 2. It should 
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be noted that this DIS signal may be preceded by a non-standard facilities NSF signal and a 
called subscriber identification CSI signal. At this point, the network fax 1 has not obtained 
any information indicating the LAN-based delivery recipient of the forthcoming transmission, 
so the network fax 1 will temporarily declare certain capabilities, such as its minimum or 
maximum reception capabilities, with the DIS signal. 

The remote fax 2, which receives the DIS signal from the network fax 1, 
determines the transmission parameters such as resolution and speed based on the DIS 
signal, and then transmits a digital command signal (DCS) along with these parameters to 
the network fax machine 1. Training is then performed based on these parameters. 

When the remote fax 2 sends the DCS signal to the network fax 1, the DCS signal 
may be preceded by either a SUB signal indicating a sub-address (SUB), or a Transmitting 
Subscriber Identifier (TSI) signal indicating information about the transmitter. The remote 
fax 2 is able to indicate to the network fax 1 the recipient to which delivery is to be made on 
the LAN 6 through the SUB or TSI signal. 

Referring now to the flow chart in FIG. 2, at step S21, when the network fax 1 
receives SUB, TSI, and DCS signals from the remote fax 2, it extracts data indicating the 
deliver/ recipient from within either the SUB or TSI signal. Next, at step S22, it references 
the deliver/ recipient table 12 based on this extracted data. 

At step 23, the network fax 1 determines whether or not recipient data carried in 
the TSI is stored in the delivery recipient table 12. If not, then at step S24 it determines 
whether or not recipient data carried in the SUB signal is stored in the delivery recipient 
table 12. If there is no match for delivery recipient data in either the TSI or SUB signal, or 
if there is no deliver/ recipient data transmitted, then at step S30 the network fax 1 
continues performing the regular fax transmission procedure, and receives the fax data from 
the remote fax machine 2. In this case, the fax data may not be delivered to a LAN 6 client. 
The network fax 1 may, however, store the received fax data, and make deliver/ upon 
instructions received via the operating unit of the network fax 1 or received over the LAN 6. 
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If the recipient data contained within either the TSI or SUB signal is stored in the 
delivery recipient table 12, then at step S25 the network fax machine 1 reads out the 
reception capabilities of the recipient from the table 12. Next, at step S26, the network fax 
1 compares the reception capabilities indicated by the DCS signals, which are accompanied 
by TSI and SUB signals, with the reception capabilities of the delivery recipient read out 
from the table 12. At step S27, the network fax 1 determines whether or not the received 
fax data is to be broadcast to a plurality of delivery recipients. If not, then the program 
proceeds to step S28. 

At step S28 the network fax 1 determines whether or not the original transmission 
parameters exceed the communication capabilities of the delivery recipient. The facsimile 
data will not be deliverable if received at parameters that exceed the recipient's capabilities. 
Prior art systems have dealt with this problem by converting the data to match the 
communication capabilities of the delivery recipient after the fax data has been received 
from the remote fax 2, but in the embodiment of the present invention, a new DIS signal 
matched to the reception capabilities of the delivery recipient is generated at step S29, and 
retransmitted to the remote facsimile machine 2 before the fax data is received. As 
understood from the differences between FIG. 3 and FIG. 4, this second DIS signal is 
transmitted instead of the confirmation to receive (CFR) signal. The remote facsimile 2 will 
then revise the transmission parameters based on the new DIS signal, send a DCS signal to 
the network fax 1, and perform training based on the new transmission parameters. This 
kind of DIS retransmission procedure can be conformed to ITU-T T. 30 recommended 
procedures. 

This procedure enables facsimile transmission suited to the reception capabilities 
of the delivery reception, even if the identity of the delivery recipient is unclear in the 
transmission of the first DIS signal by declaring the reception capabilities of the deliver/ 
recipient after the delivery recipient has been specified. 

This can be illustrated in the system 15 shown in FIG. 1. The network printer 5 is 
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generally provided with capability to receive high-resolution images. Thus, when the 
network printer 5 is specified as the delivery recipient, the network fax 1 receives fax data 
for the network printer 5 at high resolution parameters. On the other hand, when the 
client 4, whose only output means is a comparatively low-resolution CRT display, is 
specified as the delivery recipient, the network fax 1 receives fax data for the client 4 at 
such low resolution. This then enables received fax data to be sent to the delivery 
recipient client machine 4 without having to perform a resolution conversion process at the 
network fax 1. Additionally, the amount of data in the transmission is significantly reduced, 
since it is low-resolution data, and transmission speed can be greatly improved. 

If it is determined at step S28 that the transmission parameters indicated by the 
DCS signal are inferior or equal to the reception capabilities of the delivery recipient, then 
receiving the fax data at the present parameters will be sufficient to enable the delivery 
recipient to receive the delivery. In fact, switching the transmission parameters to the 
reception capabilities of the deliver/ recipient would make it impossible for the remote fax 2 
to transmit the fax data. The network fax 1 will thus receive the fax transmission 
according to the present transmission parameters. Prior to receiving of the fax data, the 
program advances to step S32, transmits a CFR signal (as shown in FIG. 4), and continues 
the facsimile communication procedure. 

If broadcast transmission has been set, and there are thus a plurality of delivery 
recipients, the deliver/ recipients may have different reception capabilities. For this reason, 
at step S25 the network facsimile machine 1 reads out from the table 12 the reception 
capabilities of each of the plurality of delivery recipients of a broadcast transmission, and 
then compares those capabilities with the transmission parameters specified by the DCS 
signal at step S26. After passing through step S27, the program proceeds to step S31 to 
set the transmission parameters for broadcast transmission. 

At step S31, the network fax 1 determines whether or not there are any deliver/ 
recipients incapable of receiving transmission at the current transmission parameters 



9 



indicated by the DCS signal. If all of the delivery recipients can receive transmission at the 
current parameters, then the program proceeds to step S32, where the network fax 1 
transmits a CFR signal, and continues normally with the facsimile communication program. 
If, however, one or more delivery recipients are incapable of receiving transmission at the 
current parameters, then the program proceeds to step S33, where a DIS signal is 
generated based on the lowest communication capability possessed by any of the delivery 
recipients. As shown in FIG. 3, the DIS signal is then retransmitted to the remote fax 
machine 2 instead of the CFR signal. The remote fax 2 receives this signal, and then 
revises the transmission parameters based on the retransmitted second DIS signal, sends a 
DCS signal to the network fax 1, and performs training based on the new transmission 
parameters. 

After either continuing uninterruptedly with the facsimile communication program 
at step S32, or after sending a new DIS signal and changing the facsimile communication 
parameters at step S29 or S33, the program proceeds to step S34, where the network 
facsimile machine 1 receives the facsimile data. Upon completing of the fax data reception, 
the connection to the PSTN 3 is broken, and communication with the fax machine 2 is 
terminated. Subsequently, at step S35, the received fax data is delivered over the LAN 6 to 
the delivery reciplent(s) specified by the SUB or TSI signals received in step S21. In order 
to deliver the fax data to the designated recipient(s), the network facsimile machine 1 refers 
to the delivery recipient table 12 and finds out the recipient's address on the LAN 6, as 
mentioned earlier. 

As described above, in the present invention, facsimile communication is 
performed between the remote facsimile machine 2 and network facsimile 1 within the 
reception capabilities of the delivery recipients, thus obviating the need to perform a 
conversion procedure for converting resolution or the like before delivering the received fax 
data to the delivery reciplent(s) from the network facsimile machine 1. This reduces the 
burden placed on the network facsimile machine 1. 
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As can be seen in the flowchart of FIG. 2, if it is determined at step S31 that any 
of the plurality of delivery recipients in a broadcast transmission have reception capabilities 
inferior to the transmission parameters indicated by the original DCS signal, making those 
delivery recipients incapable of receiving the fax transmission, then at step S33, 
communication parameters are reset to that of the lowest reception capability among the 
delivery recipients. In such case, a delivery recipient with high reception capabilities might 
receive fax data received at low communication capability parameters. For this reason, it is 
also satisfactory to modify the FIG. 2 flow chart as follows: in the processing at step S33 
the DIS signal is generated based upon either the current communication parameters or 
based upon the highest reception capability possessed by any of the delivery recipients, and 
such DIS signal is resent to the remote facsimile machine 2. In this modification, the 
received facsimile data would be converted, or maybe not be converted, based on the 
reception capabilities of each delivery recipient before delivery is made to each recipient. 
For example, if the network printer 5 and CRT-equipped client 4 have been designated as 
delivery recipients, there would likely be a great difference between the resolution at which 
the printer 5 outputs the fax data on a recording sheet and that at which the client machine 
4 displays the data on screen. In such case, the transmission parameters are set to the 
resolution of the network printer 5, and when the facsimile data is received, it is delivered 
and printed out by the network printer 5 at high resolution. When that data is then to be 
sent to the CRT-equipped client 4, it is converted to a lower resolution before delivery. 

It should be noted that although in the present embodiment the SUB or TSI signal 
is used for the client-specifying data, the client may alternatively be specified using an ISDN 
sub-address, a DTMF signal, a caller ID information, or the like. If such signals are used to 
specif/ the delivery recipient(s), the delivery recipient table 12 should be referenced prior to 
sending the DIS signal indicative of recipient's capabilities to the remote facsimile machine 2. 
Specifically, the reception capabilities of the specified delivery recipients are first extracted 
from their ISDN sub-address, DTMF signal, caller ID information, etc. prepared in the table 
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12, then the DIS signal is generated according to these recipient's capabilities, and it is 
transmitted to the remote facsimile machine 2. This would allow facsimile communication 
to be performed according to the reception capabilities of the delivery recipients. 

According to the present invention as thus described, reception capabilities are 
declared after confirmation of the deliver/ recipients, and fax communication performed 
within those capabilities. This eliminates the need to perform a conversion procedure after 
receiving the fax data in order to deliver the received fax data to delivery recipients. This 
thus reduces the burden placed on the network facsimile machine, and allows fax data 
reception be performed based on communication parameters that match those of the 
delivery recipients. For example, if the reception capabilities of devices such as a terminal 
device and a printer connected to a LAN network differ, facsimile communication is 
performed at parameters suited to each device's capabilities. Additionally, for a certain 
type or group of recipients, the length of facsimile communication may be reduced. 

Further, when the SUB signal or the TSI signal is used as the client-specifying data, 
the DIS signal is changed and resent based on the reception capabilities of the delivery 
recipient, allowing declaration of the delivery recipient reception capabilities using standard 
rru-T T. 30 procedures, and facsimile data transmission suited for the recipient's 
capabilities. 

The illustrated and described network facsimile device and communication method 
are disclosed in Japanese Patent Application No. 11-104625 filed on April 12, 1999 in JPO, 
the instant application claims priority of this Japanese Patent Application, and the entire 
disclosure thereof is herein incorporated by reference. 
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